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1 ~ 5 <Dt>m3&»— 3BEtt©KJRItWl. 

(1) 7^-u>4»JBLrt»*»liSaiE*dtri8a 
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[»3j?il 1 0 ] luteal 1 £M*s#ttt£i8*K-C& 0 . fr 
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m?m 1 1 ] mtsm 1 ^#«{fc*jR»aiflrt?*s 
st^ii 7 ~ 1 0 <D^?tifr-mi®<DimMm(DMiki} 
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oo3_i600 

;k y^;l/7 r ;l'3— ;U. ■YvT'd tvur^a— ;k n- 
< £6 ia©T;U3-;u*^^S«^l 3iBiB©e£S 

mmi 1 5 ] mm 1 xsr. ^pmjsxw^jsk 

©0SRtHtt©tHjB^£. 

[»w©mn«c«iH] 

10 [0 00 1 ] 

[»B©HT*affi5#»] #»95tt. 77-U>W 

[0002] 

[££*©&'#] Ce « M^^^-u^-c^S. 

C £^^ntU4 (S. Oqawa. 
H. Furusawa, T. Watanabe, and H. Yamamoto, "Obser 
vation of condensed structureof C*,, assembled from 
20 solution" Journal of Physics and Chemistry of So 
lids 61(2000)1047-1050#M) „ 
[0003] 

fc. frfrS^ifiCtt. 6£j&»WT 2 OmmteifC. m&T 

30 [0 0 0 4] C©<fc^{C. 7^-U>^«fi£g3Si-r-5 

[0005] Sfc. ^*>5Se*©C. 0 ©£rt*#!{t«. 
hJUi>©^^g,»:T-5CB 0 ©Si*?.ffW3tt 

nrc^ (Btrfa^#M) . 

[0006] #pg^F 1 0- 1 3 0 6-^^H^$i«{c«. 
40 [0 00 7 ] G#>U ^•2>^m*7^-U>^S^ 

[0008] *it x Ce 0 nmmi*. 9 sms^+ 
m<Dffl&<Dimzmu&h 8 0 ^©ra-c^urff^n 

2>Ct&ftjt>tlX\,>& (Y. Yosida, 3pn. 3. Appl . Phy 
s. 1992 ; 31: L505, " Scanning electron microscope 
images of d 0 whiskers" ) „ 

[0009] Lfrb. *<Dittmwtmb-r:mi.>&B& 

50 ?t6^«ffi*^F07 7-U>©tftt*S a ^4«BJ 



[0010] vOot>t-7t>^'J-?>7^i'i3 

co o 1 1 ] &mmm<DfiMBmt&mif§§,<Dg, 
[0012] se-tc. -e©^®^it^(D's 

[0013] jEftggOMtt. 77- U>*«WaBRi 
[0014] 

mm&mwrztcibv&m] nmvom i jrou-. 7 

>©§H«gfi*> 6 ft 5 C 4 
[0 0 15] Sfc. *IBW©»2«Wtt, 7 7-U>£ 

[00 16] <*6'C» 4:%9i©9l3A9i». 75-U> 30 

*«jsaw*4^-*RjR*ttt*»a{c*yt»3 . (1)77 
-u>*^«?o-ri»ssri^i«r$tf^S[i. Miami 
mm**) *>-7^-u>©»»tt3W/M«caiJ2a9i44^ 

fetf-SIS. (2) g*ffa^4WiB?&2i^4©l8!K:?8- 

-*jH&*j&R-rsiB. so* u> Hufa^-jg^ntc 
rR3MliW*«fWSHi-*ie**toc 4**W*4-raR 

[00 17] S/c. 2|c|6W©04^«, 7 7-U>£ 
tib&SS iti^II^S tc *) . (1)77- 

■ttsxe. so* (2) B*jfa^<bBuiem2^i*jaw 

C0 0 18]*»W». 7 7-U>£?£j|?bTt,>.5?g?g 

M®77-l/> (77-U>7-ft) ©SMSS***?"'' 
f -54t,>7*llji(Cg-7< &©-?*&„ 
[0 0 19]$*:. *»WB. ±I2»IS , C»-^<^HJ 50 



003-1600 

#©JKc4W5B«cJ:»). 7 7-lx>*«fU?l/Tl»4mi 
«P»**to«f}Ri. lfll?g^J:«3*>7 7-U>©^)l?'il 
zaftig 2j6ttt&££t>-l*. «WB««4*»IB»2«« 
i©IHI«:*-jRWffi*J*5JiaSUr. UESJB&fpi&WaS'tt 

raffia********. fie*{cttfi6n<ci»»63&»<c« 
ffi*wr479-u>©#H*fsa't?**c4*!5iar± 

mi <oM.mv&m?2>. RMmtca. 77-i/^i 
j&sjp* 4 -r sif-KM (ft a*s 

[002 D77- u>**raasR4 t&fsn©^ 

sPlfflilfte. r77-u>-7^tjXBr77-u>'?^ 
x*- (fw) j &*». 77-U>7-f-W* 

£4 l/TftB*«T*«^tt©^ -5 - U>©«Wfft*S 
tffc©©*i*rtiyflU 77-l/>')^*-tt > Aft 

*wr4W^R©7 7-u>©*isa. si>'7 7-b> 

[0022] ^-Annoa* 1 tt 6*<caffl*wr 
577-u >©#ttnasa3t» 6 ft zmmmmc&z &©r 

[ 0 0 2 3 ] *m}-Vtt. 77-|/>K«, Ce 0 so* 

77-U >©ttttttJlfctt. *HK^il&cWtt-*tt.''i 
[0 024] ##^fcjtnj*»4»6*>&-£ffit*. 7 7- u 

>©ittmr H stt#*T6 B B B jg-©-«r&£ 0 h»k.- 

IliB. *&a©*S3 4JBtt©#»*t»7. 
[0 02 5] *»W{C*>36>S77-l^>©tf«5lg H %« < 
^ B B B ^fi*Jl5ffiftS©^«©gfiE'c<J:- 5 r^S. £H#© 

[0 02 6] *»9i«:*>*»*#f«itt. 1 n mfe"±©^ 
S. 1 a mtlhOfi $ . SO* 2 «-k©fi3 4 *|«©Jt 

[0 02 7] »/&Jt»&«fflitOJUff*-rr*:7 7--U 

[0 02 8] *JMII©* 1 IHBK: J:ft«. 7 7- U->£ 

©Mt^Slir&s©^. a"Sfi$©.^ , c*ji^'r. 6£fc© 

fct » r . 7^i-P7^ >«?©JlBWI^s©jeflFJ*J?rjB 
4 ft 60 

[002 9] *^©^ 2 fHSa. ftm: 77- 
U>©tt«|g»3t»6 ft &I£J*«-'CG- •**> ^©"C* 

[0030] 7 7 -u>©itttte»«. * 

[0 03 l]$^Of2^{CJ:nEt 77-U>?r 

^)^ss^4•r*^ffl|g , *. »tt%wr*7 7-u>© 




br©*ijffl*injfg£&s. 

loo 3 2) *mw<Dm 3 m%it. 7 7-i/>«s 
u>©«tttaft*«Jt-ra cim a &© 

[0033] *^©^3^HJ-c« v m 1 JSCS- 
[0034] *%W©^f3#6WCB, 75-U> 10 

©**«:. m2ig&£i3sjjn-rs„ m2jemtt. 

*}. mi u>©»JSIJ&W*3 fcttJIX 

[0 03 5]A>^SI2M«, 7 5-U>©»«4> 

[0 036]*IS8O»3?KBttt. 

75-U>©»«iai2«|«4©BI©?R-}R 20 

[0 037] fr**ttKf||iUS. ^ 1 MRi/S 2 igSR 
RO'*Wf3£#>6£rSSM: 0 S«"ft&4>& < t 1 «© 

[0 0 3 8 ] *»w©»3 nwc . mmon 1 *§ 

0. 7 9-U>©jSjR35»67 9-U>*fl|J5SiBR4-r* 
I^RfltM^SSCC. fro. 1 0~4 0 0 nm/h©il(,> 30 

[0 03 9] *«W©flI3»M«C«tn«. £18 

iSt>'« 2 &SK A*©ftR*s. ^©fb^S^f 

Bl±*s^f.|BMS^«:j: 0 riS^-r*©-e. K*tt7 9- 

[0 04 0]#^BJ©|S4f&BJ«. 7 7-U>£«tJ£g 

«*Sa*«HW*ci3&J-c#*^rffi«:«sfe©r**. 40 

[0 04 1 ] *>3^-5^4ISWtt < »3IWttt«0T. 

HugB^ipfia^2^<!:*e#igMau, m. 

[0 04 2] ##63ll©S&4IS?liCC«fcfttt\ ffS3«BJ§£ia 

«*wr*7-5-u>©«-«ig*4s»«:. mi> 

[0 04 3] 

[AWDXtkOftft] 2Mfii!8©S(B»©»»*Sil8'r*. 50 



^0^ 2 0 0 3 " 1 6 0 0 

*- <fw) ] . tf>*>z>%m;mm*:9ffixim 
vm<jypu < t *>-«©#stcj: oBfjeo^usfis^ 

[0044] ( 1 ) m 1 #693 

[0045] ( 1 - 1 ) + 
^n{C^S#t^tK©7 7-P>©«ea« > 

*!W!T«. Aft&tt. *§a©*#3£ffM*© 

[0046] *^tcM^77-U>©*feltt. *£ 
»¥f^il6&iB©*S*©II&«c£oT*foS. SWfctt© 

[0 047] ##638 CCfrfr 3 n m«±©** 

S. 5 0 y m «±©fi 3 . SO* 2 «±©fi 3 £ {*&© Jt 
(r^^ hit) 4WTS*tett©JfcK*'***i4. 

[0 04 8] 7^-u>©msar*or. imzm? 

[ 0 0 4 9 ] -*#6W©m #69J{C«fc*ltt\ :7^-U>£ 

ts/&s^£ir3^tm«. a»*wraihfe«©-7 5 
-u>©#ear*4©-c. 77-u>$*©TO fl a B 

<«&**#£& 9, *5t. mwE'ktt&ir&frs m 
*fia^*^it**ft*»sjiiri-*c4«:«t»). ffin/c® 

[0050] *»wrtt. 3&>36>stf^«©*sa«. 

#3 nm~ 1 0 0 0 u m. fi$*'5 0ym~2 0mmS 
OT X -< {r b Jtfr 2 HKB©JBtt"C» 
£/c. *»l«-Ctt, ftffiOtiAK. i*gfrl nm~l 0 
0 0 Aim. S?*iluni-2 0mmM'7X'>;^|-ttA5 

2 ~~®mi±<Dmvt~cm> C £ fr"C# *. 

[005 1 1 -tJWrtt. iga©TX-ii7 Mt£LT2 

(A*gr [000 1 ] «l«r^S*lSl4 Lfcift^CC. M 
a*WK»St»**fi©iil. 6 3J:»)feA$i»i)4 
*/MR©IBCCiS»Er*&. 7^^^ HJ:b©*^fB«. # 
(cSfllEfiftC^. S3^2cm'C > iSS*S0. 2mm© 
•7-f+©WS6Bf**6. 1 0 0, 2 0 0. 3 0 0^©S5[ 
5«±©*-^-{C-r-2)C i3Wr#-5. 

[0 05 2] *>*SiNBSC»^K©#Sa«. ^fiflB?>J©S 
-^tt^«iia©^i?fe{C<fc0^D-5i#^6n-5„ 

[0 05 3 ] *«W#©W!»«: «fe*itf . *4>4*fMO 
*Sa», 7 5- U>©I*4*S4S*#ft*Wi 0, 

77-i/ > jew©fftft3W7 9 - u >©7>^raRttc A 9 ft 
/^-cj&s 3 <ifc® Di*a©M*ap^*w-r si^e 

[0054] 3&>*sfflii:»a[j(5ra©s*»»B. SB^a 
mttji-ox. ^taE5»j©a*tt*^rr*aj»ia»). a 



[0 055] #J»8K**47 7 - b >©8+:&t#©.ISJI 

t*. m£*wrst£#r#s. A>*»sii3g«. isa? 
tfj|3]ffi£cB©|sjg©g@[K:j:-3-c. 

*£A (UtofiDfrA) ittft^. «*©£t#tt©*SA^ 

[0 05 6 ] AffK. W*.t& *tett©*SA©»r 
IW*WSErSCi«:j:oT. 6fl^iUt, g§9 js 

OGcptts-rscitf-r-^So 

[0 05 7 ] 7 £>SffiH©iSS 
S„ ***SflE4E*J!sU:-Ctt. 7 7-U>©*SAf&3fc 

[0 05 8] o#>u #*g.#©Wifcrtt. $8©?*- 

[0 0 5 9 ] &mi<Dm 1 ISWKtt. *»*>5flW*#T 

[0060] fr*>*n&ot.<Dtffiaiai* m^huzm. 

[0 06 1 ] *^BJ», K*t«4«:|«-rs tOT*50 

r. mmmm. s«m«> mnmm. ^m^mm 
jb-t sc£#nrtB-c&So 

[0062] xmxommtmte* &&zii$< ssr-s 
s©r. asfNM*?^-. #ft«Kfc*t. 

[006 3] jrWCSSiMMca:. ttHttttfe* 5^ 

[0 064] 2t:$WI©«*tmtt. WEE* » h ^UXtC 

iSET*-fe7$ h^'ux-r 
SC<hfcJ:D. #U v-^^-^^-^t-fe?* » 
* ^S^ft©{W oltgr* S . 
[0 0 6 5 ] i\-2) ■yv-Ul/'O jT.*)- 

-rso 

[006 6] 2ls^BJ«:*i*>^77-lx>^ j 

wt^- h^iMx©fcft**.$ofcjWMcifi(,»* 



(5) ^ p: 0 0 3 - 1 60 0 

[0067 ] $#6BJK;7!p*>SFW«\ J^i©*l^©# 
«. #*SA#© F WjMK**& o fctftiS^Wr S Ci*i 

&s. 

[0068] (1-3) 

#2&bj3k:#>j!>>sfw©#t\ #(c. -ft** ^n>tf-rx 

(FNW) 

-e©^©ffc{g*>6& iosyy-1- ^©* 
io £3©©B*TM?irf s 0 77-u>ty?^*-i 

[0 06 9]*^l(C*>3!P5FNWtt, If 7*5 i7n>1f 
^X©^I4WfS77-U> (C B o . C 7 a . ■?•© 
ffe) ©*HK*6ftr**. FNWtt. 4-^-C©W 

^-c#^ B ^6^S4>©-e*-,T. fftStftK? 

7-U >^©SSg7E«^[^r * s 0 
[007 0] *tSStfmfcli £ 800 

-3000 °C©^SfJJD^aT SC £&Cj;-?-Cf#S& 

20 ©*>\ x«. f >^^e.^L-riMiSL/-cffS^©-r 

Snt, 7 7-U>£t*iJ£iil{i<hTS4>©rtt&^ 0 
[0 07 1 3 ^Wtc^j&iSFWR^FNWB. 77- 
u>©*H**SA-c* 0 . *©*HlMfeW^iai»tc«t or a 

- U>©^«»^^($ (1SB8¥ 1 0 - 1 3 0 6 ^&*g 

B^fflS#Bg) »jeAT?«&t»©r. FWM'FNwa, 

75- U y&M#RV£<&fctW 635»{cftfi*WtcE8fl 
Tit So 

[0072] *-^>ty? 3 -7'{t ^7?Wh'> 

7-U>^f*6ifiS5ti5FWSO'FNVitii<§ 
&o/d2»ft-C&So 

[007 3] 7 7- U^UWMMK^^S < . Ofrfc. 

b^b-cffifer/hs < -c£&o 

[0 0 7 4] $fc t FNWB, 0^^[©(£^?te>*^oC 

mwitt3mmz<D£jcis^T . s£*©£js«bi§i 

40 ^^*«RJM"rsc4{CJ:oriBe*»ia-5^r«tt 
SrWl/TOS. 

[007 5] FNWB, Slffi^Ce o UE<DVy 

fie*©#s$EB^r«^pitgr*>o/c„ 

[007 6] *^K«fcS F NWtt. H^&jgti. t£ 

«tS^m^S^©)AC^if(c*s^-r®fflr^ 

So FNWtt^^Kiftm^*^*). sJ^i 

ur©*ijfflfer^s©r, * D a a xm«:*jc^Tfe*iJfflnjtB 
so r*So 



[0 07 7 ] F NWBfiftt &•*>©■?. 1&X.7c¥m 

FNW£&IiJIEL><IE^JS#£C£CC<fcoT§r« 
t±-y * F--^ifeA£{1^C£#pJtfe££c.5©r. ftf" 

[0 07 8] v 9 - U->«fiin/c7K^eR®^Kr*<5 . 
[0 0 7 9 ] C e o *H4*«ftfc*»ttW»tt&&SC 

iWotl,^©^ Ce o tC<J:&FNW (Ce o N 10 

[0 08 0] C B o 3&»6«RS$n-SFNW©^«. i- 
tit, Ce o NW«2SLSf*-C&£©-e\ ^SEF>*>Mt 

[o 08 i ] c e o KSftttr;w*y^«* F-^rsc 

itCioTiB^WItittSO-C. Ce o NWttfifiil 20 

[0 08 2 ] iMffiE^y > hE1tfKt>Jftfltl9Jg(c*trs 
«*#£ oTosMffltt. «g©a*fb«:S!:£o. 

[0 08 3] F NWttffc^wtcttMrrsc i35i?I«r* 

X h^©&{bf*f4£ t/TFJffl-C^&o 
[0 08 4] FNWttilttiiift, iBMff&tttCft 

[0 08 5] 3 <E»tC, Ce o NW^Cfct&^-lteftaSiA 30 

[0 08 6] £/c. C 8 o NW©fiS#i;*;£t,>£#«:i& 

■c. •r«a*SM»t»4 or^ijffl-rs c £ njtir* 
£. 

[0 08 7 ] (1-4) C, o 
*mAXlt. C 7 o ©7*-U>'&*W8S*&-r3C 

[0 08 8] 4»4>£ftH&&AK. ttAttOTK . WVK 40 

9. Itic. if«*KiAWh7>yx3f-m©^fiB^ 
7 a -)l> Fx 5 a >S^-£ L/tS»tSn^ 0 C 

7 o 4 x*-tem&&mmutcmmx$>2>tc&>. 
-c*£„ c 7 o x^-wfiil^ffl-c&o. msm 

©-c. ^^^©w^^fln-f'W^ftl^^ffl^Wi^r 

50 



0 0 3-1600 
[008 9] ( 1 - 5 ) *2£SP 

t^tss. ^^s*^gc©^so'^a5^?cc«# 

[009 0] *^gP». Tm£©7 7-U>©#H#*§A 
ft£c £#£>£,, *^^©p^S«:<fcn«. * 

7 9-U>©ft«iK B ^©|Hl>CvR^. 

7'>x Jl-^®^ 6 & 6 C £ £ iSfcft £ . |1J 
[0 0 9 1] 4>Sffi««rS4iS<D#HXIfiA«. ^3t 

[0 0 9 2] *>*>£$W3SAtt. tt«ffi3&Si«< ft 

*s&Bau Fiu-cfijffl-r-sc 

[0 0 9 3] ( 1 - 6 ) flffiifltJBft 

tmm $ txx^&m&ffimftfr 6 & * c £ &x% s„ 

[0 094] *A^77-U>©iS«, W^SWfctK 
^itiffJKBStl&t,*,, 1 —5 0 n m©J?S©X 

7^07 7- U>*tttttA#. 1-10 0 tmti£rt> 

©ffl^-a-*^ i~io offla*a^t>$nT^$n-sc 

[0095] ^*»SS^Jlft*>6&S^5R«BiK«. ® 

mMRv<t¥mti:^®zm*<>xmmm<D-2i>zMM2 & 

£ (C J: <0 . Lfc«Wi*^R3BBttl*ffi«-r C £ 

[009 6] ( 1 - 7 ) ^FM^ 
*^Hj-c«. 7 9-U>©#H«SA«:^M«|*^*ttS 

c£*ir#^>. A^-s^^£ur(i < avm^gmm 

[0 09 7] frfrttWM^ts? 7 - U >©0ttfelSA 
[0098] >©««ISAK^«»% F -y? 




11 



(7) 



•rsc<fc#r#So 

[0 0 9 9] £ fc. 77-U>fflJg a B ^fl/ci, £©*£ 
CO 1 00] (2) *2mi 

[oion xmi-ciz. ftmz&ftfrtizmtitz. 

[0102] ■frfr*>9i-m*> $>zjifa&&'b^tm&m 

ctfe^fti-T^s &©-?>. io0ft»*ti©*Ai» 

[0103] mzmjxDfcmmmiz. M^f-rs^? 
-u >©$+*$£ ji^ 6 &s©t% ^ic^-a-fciHisss 

ft#BJt&£&So 20 

[0104] (3) m3&w 

[0 1 0 5 ] *^©Jfl3#SHj-eW, 77-U>aDi 

gsg t r s ^st-m^ffs K&fc^ ? ^ - u > 
uri^^ijg^^ti-^K, ^2^^^nL« fu 
te?§^ 6j^w*4^«Ttb ^ -tf s c i # So 
[0106] £/c. ^mMvit, frfrz^mc^io. y 

mmm.m 30 

ttfcf**:? 7 - u >©HM£J|T& 0 . wflB^iSS^aJS* 

it h frtemm* m?2> ? * - u >©ttt«s^r* sci 

i -T Ss*ygiNH*§l£f#S C £ *j-c £ 5 . 
[0107] ^mi-Cit. 77-u>4Mfi-T5 
j^l**4£f#SK:&;fc'K ^l?^«^$WrS7 5-U 
3?2?gj£%3«Jl]U 77-L->CDg»6 
£8ltWft£*THi3t»-S C S„ 

[0108] $/t. *»iii-ett. m2®mic mimm 

£$WTS77-U>©?g?££8sflnU 7^-lx>©^ 40 

[0109] ( 3 - 1 ) JDR& 
*^BJ-c«. M*sf<!;L,-C©7 7-U>«. C, , C 
7 0 v C. 0 #©«*©? 5- U>£ffl(,>SC<h#r# 
S. 

[0110] < 3 - 2 ) * 1 *« 

ias©?§ii©^ 
xb 2 sat^h©jss©«i^^r^^-r s c t # 
r#s 0 50 



2 0-0 3 - 1 6 0 0 



[0111] frfrbmimMk*. 

[0112] UTtt. 

[o 1 1 3] xmwicfrftzmiimti'Xiz^ h^x 

>, =^>U>. •^>-fe'> > ^*if>. s^c 

tiZ'ptt < t 1 a©^b*s^©^a^6/oCS^{t7K 

[0 1 1 4] tKfftKIJ. 

^>-tz->, &c>'^*it>^6&sf¥<fc9jg«ftS4>fc< 
i«©^t*s^6&s?g«-c&s. fr^zim 

«. 77-U>©?g)Sg^i*iC^ 
[0 115] (3-3) y^-V^mWL 
*^{c^^S7 7-W>©?§j$«. 7 -5-- 

ort^?g?sr-*n«<fc^o #>*>si§i£<h t,Ttt. figfn 
^MSo**fiSfn^?g©t,»-rn©?§^fcffli^c 

£So 

[0 1 1 6 ] friP&V ?-~Vls<b%gm*. 7^-U>© 

[0117] ( 3 - 4 ) SsSn^J 

So *>*>*aSftBM«. E^tt*4©WW£J#tf&t,>&©# 
[0 118] (3-5) $S2fm 

[0 119] *»*>Sfi? 2 jgj&tt. 7^-U>©«?g$P? 

*r*s 0 

[0 1 2 0 3 *^>S«?§«<!: LXIZ. WmMtm^Z 
Ci*i-CtSo *^S®tt^|iL.T{*, T-»U3-^ 

[0121] $^{C»^2fflit,t« I 
;U) . x^>"— ;U (x^;UTJU3-^) . RO*x?b> 

3 - )vm<o^mr -frfrttzmjzio man s 

[0122] ( 3 - 6 ) mm 

m2imicte. m2®mv.9y<D®im-c. ^a«^©wm 
£fliit-r s«ww*«s*n-r s c i s„ 



[0123] ( 3 - 7 ) mm 

HXttffeOfJft^ e. ft s & ©-c «fc t>. 

co 1 2 4] #»wctt. frfrz&z. m2^m 
<Dmm t tasutc , >©jg*«c«j]irr sci^t 
#*. 

[0125] Hf 2?&££ 

[0126] ( 3 - 8 ) #flii£l 

[0127] 0-9) m-mms 

[0 12 8] 5n$£g£&2$« 
[0 1 29] SciraSB:. mi?§^£m 

[0130] nvoKft w«©a^t«, mur. is 

l h ;i>x>-c<fc 9 . SH2 v y'u t^TJU 

[0131] ^BJ(c*^5?S-^ffi«. y^-U> 
C £#-?#£„ C©^?£«\ Sill?gJ«£IS2?§J&£#> 

[0132] frfrzm-wmwt*. m2mm<Dmmn 
mtm<otftmi<D >pt£ < £ & i «© s^-c^-r 

€>C£^t?* > Stiff £C£#-C#£. 

[ o i 3 3 ] ##£bj§-cw:> y^-u>£i§firrsgn*g 
mt. c<Dmi®Mtm&&mts:z>?H2i8m$:m^z>c 

©ra«:^-fgwM*^^$ 

[0 13 4] (3-10)®lMi»2gli©a^ 

i MiS2««©ii^ti or «, mmm 



(8) ^ p 2 0 0 3- 1 600 

h;Ui>, +->u>, -<>-te*>, -^+-^>, 

S«n-5^< l«©T^3-;U*>6^-5^£-r 

sc£*5-c#^o mis^hJi/x> (®mm 

0. 87gcm' ! ) 182 -fyy'PbVUy.iU 
3-.»MSggE#j0. 7 9g cm" 3 ) 
10 [0135] (3-11) #rffl£:# 

77-W>?:^^£-rS^tt*4©«fUi(c«. mi^ 

^x«^2^«©)i^, i*n &&©<£««> mmmom 
5£> m2^©^jjnaso*as*n^ffi. «fflfl©a& $© 
*JSR, ^©^*D. *£©*&«, $-$l?H©mj&£tfilf 

J#. sbbj. «*©^#£t&sg-fsc £**■?££. 

[0136] 7 5- U>*«J5RS3R£-riR3BNll«©«T 
fcHtt, (#J2 1-C) TfTSCiflJt!**. »*L< 
«. - 2 0 °C~ 7 5 °C©jgJS. <£«3— Jf»$L< tt. 1 
20 O'C-3 0 °C©aSf^ 5 „ 

[0 13 7] Wiil 77-U>C 9 o ^51^. 
7-5-U>©h;l/i>ISfn«§?K3mLK v fj!2?g^£L< 
r , y 7' O fJbT A- 3 - 3 m L Ssftlf SOiWJ 
U (,> . C ©^frr- imMW<Df&Se&m& 2 0 0 m m 

[oi38] *^-e». mmttm>%xm3k<k*vmt£ 

3&ic&.m-r Z c £ tc<fc 0 . fi8Rt«*©fiRfiiiK* 1 0 
Mm/hJiLh©iftjS(c-r&C£^T-*&, 
*T* L< « 1 0-4 0 0 nm/h, M«C»*U<»2 0 
30 0-4 0 0 /nm/h £-T-5C£^Tt-S 0 
[0139] (3-12) tfTttmg 
*»?8K:3&>36>4«3R*mJ4. «^©SSF«3-C«fa?ti--S 

i^W^©*Tmt*t«*5t^!L,M^3&^6r*-5„ y 

^-u>©^b^jgis*jsw-s/c*, wa^^sgis-r 

<Damt. (A>„ 

[0140] ^i$8». ^*S©*U»«W{ca:<r». 

Roac>«m%. a:s2 0ni 

0 OmLf ©t-*-4ffll^£:im^. 
[0141] *»*>48WB. ^-fr;WK9©»**«* 

£*i-C#.5„ */c. ^7^!!{©fe©*ijf 

[0 142] (3-13)«Tfflt^*«f4 
so #£6BjJtcj:*i«. ±aSL,fci8jt^rS(cJ:or, ^l^ 



Rvm 2 mm&JkoMnv, ? 9 - u > t &mm&* 
i -r -s ©ssi mum 6 n * . 

CO 143] 75-u>ra±#fl^iHWreft^LTi>.5 

;i/x 6 ? 5 - u > 3 ttn» en * 

[0144] *»!8©fiSRtm». 2 «JLh©i8«fi* 
7 9-U>K±©^f-IBIS^RCf 

^Mi77-ix>i ©^rats^^t^s^j&siwfo d . 
[oi45]$fc, » 1 ««-t>»2«a 

coi46] *«e8K*»*»sKSRtmB. leitc^a. 

[0 14 8]*SMSt?tt. 75-V>«Slit5 

KsRtm * > in** z> tt&K©** a (77-i/>9 

». 77-U>&. tt&KJe. Bf3£©*I^{CfiSftS-tfr 
[0149] (4) ?&4f&BJi 

aw*»*cc*fco. iasift«Hi*tT , 5*acc«st© 

[0150] ^-O^fitMlS, B#P^. 
©^#"CtT5 C £#*"C#£„ £F$l/<B. 1~30^ 

[0151] ^mw^wzzic j:n«. a^^a». 

»l«S«XJ3ai2««36»6iai*}RjBi4. HI 2 igJSXBSH 
li§i®£©ra©!?ffl©3lffi»*5#0<ii*l,. 

[0152] ( 4 - 1 ) ^M^K&KBMb&AHB 

[0153] ^WUiittB. M. TJUS-^A. 



(9) 0 0 3 " 1 6 0 0 

ft. ^f*6«c*»J:»)iltfti*iJ>«:<4fciil©«!« 
[0154] &||Btfl:4Mttl(& L/TB, >MiWzt 

[0155] ( 5 ) ##SBJ!©Wffl14 

[0 1 5 6] C e 0 7 7-U>^-/X*-BJ^S*H 0 

mmmom^ic ^n^mMm^omu <o ©tt ante j: 

[0157] C, , NWMC, 0 

20 umvtc*>*). «««cM*ff4tsc£ms. 
^«iiaia«cjft«HiiJ!iin:*J6rci30it?ts. 3-ot> 

®ttSB^©fSffi#TiJ<rg <!:&•&„ C fl 0 NW©«fJtt» 
[ 0 1 5 8 ] C e 0 f ^ ^*-tt. aiB*fb^W{CfiE» 

e 0 ^*3^7cWic^uv— fts-a-T. nss. 
[0 1 5 9] Ce 0 f^s-tyv^? -Y-^tcj; 

C, 0 ^©*f^7v-U>(Cfe|5)filfC®fflt , ^^ < , 77 

«jg©^-^si©#^*oite<tTs. -fet? 5 

{b^W. J; otitic i(c J; K> . ^?L» 

^^X. ^y7-i©a^*ff»U. 75 
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(10) 



D/c7 5-u>^«Bwrsc£#-cts. w±© 

[0160] 

mm-rz. mat, -Mo&mtm (77-^7^ 10 

+) ©MgI*I£^T0®ttffiWC&£. 02 tt. 0 
1©I£9J0-C&& O S3tt, fiJcft^©77-U>'7^ 
i*©j£Slt^lSe&§& (SEM) «*^T0Hf^l^K-C 
$>Z. 04«> 77-l/>7-ff©SEMK<t5l*Jb 

f-^sxs^Sf (edx) mm^wrf^yn 

(CuK. ) -C&£. 06tt. ^SgL/c7^-b>9^ 

[0 1 6 1 ] 07»C 6 o X*-RE>'Ce „ + ^ 
^ ^*-OS EMt^^tMIKffl^itftS. 08 « 20 

c e 0 i- ; v j x*-(Dmmn+mffi.m&zfn-?mwR 
mn%~c& 0 . ( a ) so* ( b ) ttumuflt*. ( c ) 

[0 162101 OttC e 0 V ■< Z1J-R&i-s<5 4 Z. 

*-<Dmm±&tKm±<DM&zfr;T? : 5>y-c$>z>. 01 
lac 0 Irs*)* ^ij-omm^mskmrn^-rm 

[01631012 (a)ltC,.t/^^*-©iS 30 

(b) « (a) ^©7 ^jU^-jI^FFT^^-T0 
ira?Xt*5„ 0l3iiC, o t/7^ft-©I 

®ii^e&fi&£^-f smraB^x-e* . ( a ) \t% 
ffigB*, ( b ) ra$fci£Sis©ifcrt:«*. ( c ) BBtm« 

(d) «*iJRStIl?lEl«Tm*^-r. 
[0164101 4«ftlfS3K3li-^:C e „ NW©S E 

fcC. o ^-fX#-©TEM{££^-r0Mttffl:We& 

•S. 40 

[oi65]ii Q\tB^mmmc s „ nw©tem& 
zm-rmMKm^n-c&z, mi nzsvmmmc , 

NW©0EfW¥J(-C&*), (a)BHRTEMi, 
(b) (iFFTM^f. 01 8ttII5iim©C, „ 
■?^*-©[-VftS-C*5. 019«2itm. 3u 

m. 5 um<omM<Da'?mmtiac a o *27-©I - 
viftiirc**. 02owc 7 0 fttttttttA (*En) ©0 

ffiftffl^*-C*«3. (a) ttSEM&f&O, ( b ) « 
(a) <DtZ*imv$>2> 0 02 1«C 7 0 NW©0Hf^ffl 

(a)»SEMH, ( b ) [JHRT EM§ 50 



2 sS*c\ 



2003-1600 



RO*FFT*|t£^?-„ 02^T3:C7 0 i-sV 4 Z*i-<D 

mMftmwm-c&*). (a) «temb^s«-c*o. 

(b) «l5iDi#f4©BitlfJ&-C&»). (c) « (a) £ 
[0166] 02 3«C 7 o ^X>i7^^*-©0ffiftffl 

tcstftvnmy - V ( F F t&> -c* 9 , 

( b ) « ( a ) ©&*frc&9 . ( c ) « ( a ) ©ifc* 
ftrC&So i2 4BC, 0 ty)-f^*-OTEMM 
*-T0ffifW¥*-C£>£. @2 5BC,o ©0ffittffl^ 
MT&L (aJBSEMitif), (b)«3;E|JA-C 
^L/tgp^©ffi;^-e*o . ( c ) {t%HIB-C9jkLtc®l 

[0167] 02 6BH^F(I6©C B 0 #ti£H©SEM 

n^^-r 0®tt»¥Jtr& 0 . *ep« pzt 

■r. 02 7«jyg#l6©'7-Y-M#c 8 „ fe B B ©sEMt 

[0 16 8] 02 8«. C B o #ftt#SS©BriBSEM* 

zm?mmxmwm-c& <o. ( a > B*.c»KJt«wj/h3 

&#£8l$&*-rs*Wa8Ji*, (b) tt^frJcfcfcBflfc*; 

ffa^ajsw-rsfttftefi^Tsr. 02 9«. c 6 „ 

©T GRO' D T A (DMftffimmZfr;-? 7? y K) » 
(a) «7C©C„ 0 ©4>©£, (b) «C e 0 ©ittKifS 

,fi©fe©£^-r„ 

[0169] 03 OttC 0 iH^lOFT- I R*'* 
i>Y)l>-Ch&, 03 1 ttC 6 0 ty^^*-©TEM 
( 2 0 0 k V ) «*^-r0ffi^ffl^(l-C* K) , ( a ) « 

(b) »$iJKWifii^@jff0jfc£^-r. 0 

3 2iJC 6 0 $H=-© "2 + 2" ttftHSfbfCctSC 0 

-< ^^-fi^©^C»3i^^:7 :; ;U?r^-r0r*-S (> 
[0170] Ulifeffll 

*7^«/^7;MK (?fS2 0mm) ^©jgBjjigg§cKc 
[0171] P-Jl/X^-^VT'atVl/T-iUn-^B^ 

*ji>-c > c. 0 *«teR5SR£-rs#H«sa©«iis#ii 

[O172101B, C©^©7^-U->-7-/i»©S{jg 
®*I£3*X-c;jVr &©-?£>&. 02«. 01©|^K0-C 
^■S, 0 2©A«, -/V^OtVl/T^a-^aSftlUfc 

ifi:^ <ob#w) ©^*i' Tju«i©t^^-rfe©-c* 

[0 1 7 3 ] 02©A&C7n-rj:5tc > '>Vr^«l©T 
@gi52*iC 8 0 *^tf hAi>«« (tfflCttO. 8 7 g 
cm- J ) ±J!S|53rti-f V7 , nbVUTJU3-Jl' 

(?5S^J0 . 7 9 g c m" 3 ) THSP2 i±H 

gp3£©raic. w®4*5^$nrc^„ 
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[0 1 7 4 ] 02©B-D©±TtC^'Si^«. @EP©/c 

0 1 ©¥Xr»B£ 6 m2<DW<Cm~?i:'j 

^WSi^efc:* ?5-u>7^i*7©£j&#lgJt>e>ft 
£. 

[0 1 7 5 ] 02©C»2 4B#P E flf£©fc© > 02©Di* 

7-U><7^8#|git>6ft. 5 3B#[ig&K:tt, 75- 10 
U> -7 A Atom. 9 #HjJBKC7n3 ft&. 
[0176] 75-U->'7-Y+*SEM(cJ:- 5 r^*fL/ 

/c 03©sEM&tc^-rj: ; 5K:> 77-u>7-ft« 

CO 17 7] 77-U>7Wif'<S:SEM(CJ:-orEDX 
##rL5fc„ ,fe^£0 4 CCt^-To 04CC7jcr<fc 5fC. 7-5 

[oi78] mmffl2 20 

10 0mLt-*-»T, 7 5-b>'7-ft^i 
[0 179] iS2 cm©fiSC7 7-U>i7-{f*i, )S 

-l/>7^+*6»If4Cimft:. 

[0180] ^rr^cd « <t ^ « . mmm i ipi®©? 

-C(,>ftt,>#, SEMtt&OfciC*. 7-5-U>jWtttll 30 

[0181] 77-U>7-ft»U sf»3fcK©4>© 
SrXjggtcJ^T^WLfc,, SStC/^-r^^tc. 77-1^ 
>"7^-Wi. c B o rf§gfcW:fr#&i|Mgsr&5c£ 

sc^-c^s©-^ ^>s©ffe©!gjs (mm^c-, o 
©&©) 4MLn^i^e>n/i:. 

[0182] K»ttC. o ©tt^SRti. B^j^Hr 
a = 1 . 4 1 2nm-e$>4„ $HiM®7 7-l/ 40 

> -7 W -f©tS^£gfc B'Ofi* H-Cfg&ttwr 5Ci 
jOTJnfi-C****. a=l. 422 + 0. 003nmii& 

*frfj£»t*. «»ftC B o ©&©£J:b-<T. 0. 
0 1 nm(Ji'i3iltl>fc. 

[0 1 8 3 ] C ft <E>©1|&&#> 6 > 77-U>7-ff*C 

Stifcot, 7C©Ca o ^i«lSH-©«^-*»-3C 

[0 1 8 4] C s o tefr+rm*ft-?X^Z 
©T. ?g»5H\ M*4©C e o CC7C*^$nTt,>fcC 50 



^^j^ 2 0 0 3 - 1 6 0 0 

<0&A,X-. C« o +X (X : »«fl^f*>>W+ > --7 9- 
^©«j§^WCcS*a^»o 

[0185] jfcgufc:7*-u>«7-fi^H5fl*»fir 
L/c 06{c^-r«fc^{c, ^-5-u>-7-r-f». ^ 
20 0(im©S, fil0mm©fi§4Wttl»fc, 
[0186] ±^L/fc<fc i 5«: > :$2fcBj§©:7 5-U>rM 

?Z, 0 Ottifi-yX. t£E3fc©J&gj!g4 ymh- ^teS 
<* . 200(imh" 1 t- ^-©IfKKait** nJ#& 

[0187] |feS60il3 

*-*fP»-T4. #3«tMW-Ctt. 2g&0f2©tfttt«flt*s 

[0 188] 77-U>iltC a o ^ffll^-So 
(^32 1 *C) (cr. 10 0mLt-*-{CC e o ©iJl/ 
i>^fOM5 0mL4Ah, 36fc> 7 7p t*;l/T 
^n-jU^BfdHca^'^r, C 6 o ©h-iUx 

W v y'v. f;ur ^^-^©Wffi^lf^^ -t±€> 0 
[0189] J VV'Ut')l'T)l'^~Jl(DffilJU\S.&frt>> 
C, o C)^*-M'C e o Ot7-)a*- (C 
a o NW) #£JSTS. Ce o V 4*iJ-VlXf1-<"5 4 

xx-VTkmmi-mtikm (sem> ^ishtk^t. 

a o NWT*5. 

[ 0 1 9 0 ] 0 8 ( a ) ©jSjlS^Mft (TEM) 2? 
X(C^-r«fc^CC. C 6 o NW©lSBl)2 0 0nniT* 
So 08 (c) ©*UK8II?|5|*t0J& (SAEDP) ir>h 

fts„ SEfc. 08 <b) ©jfcwaTm«»3wa»ur« 
ft 5 J; 5 cc. w«»*©±-e *>9!*»&#*&B"C* 

to 1 9 i ] c B o Nw«^«#^Ai^*ie-c [ i i 

0] ct?4S„ $/c. C e o NW© [110] cfSMM 
Kj&oT. C. o JHTOBtttf. FCC«jg©C 6 a # 

^ftcctt^r i ~ 4 %ffi/M,r c>« e t wwts . 
c©^*« % Ce o »i ! -)!i37T>f^ , 7-;i/XM^K:j; 

.fc^fC. Ce o NW©KBBB««cfllSft*J#-,rc>ac£ 

[0 192] 77-U>^^ X*-©^Rg(Cfflt^^ 
<bLT«. h;Ux>©<t-5{C7 5-U>©M^|-C$>-S 
?§^£. •fV7'nf^r;i'3-;i/OJ:^«:77-i/>© 
^^^^©ffl^ft-tf©^-^ 



(12) 

21 

[0193] m*e>m.u<Dc B „ gftfissufc^T. a 

SiffiSi^icDW^^ill^S. 01 0(C7jrrJ:5K:. C 

£^'i&Sitt-c£>&#s. c fl 0 •> -< *#-©a:&#^4> 

tc. C, „ X*-(DS*J1 OOt^jf- 
-«TOC, o NWODti^&J. 1 Qcm^-^-tTF© 

c o i 9 4 ] 0 1 1 ©siam^^^^^T J: 5 

|l]CS^M*«(c*fO-C. aS#/jN3&C e o N 10 

w (*ep i ) itmmmmtumm^titji^K *ep2 £ 3 

-Cvk? J: 5 (CitS#* < & -S £ S^MW Jc <fc -> T®« 
StiS. C4i«. ffl^C B 0 NW#SM£ifc-ri4»#& 

[o 1 9 5 ] Ce 0 NwcD^mmmmm^mm (h 

RT EM) M§12KSt. S12 (a)ttiS<#;Mll 
iTKDHRTEMffu 012 ( b ) \%V 4 )l % -mMbtc 
-mm?- 'J xMgOH R T E M«iX*$> £„ II 1 2 

^sj:^tc. (002) E©ffi^Pi^iJ#aur^ 

Ctift (SfilifcWf^ (0 02) M#!SJI^£ 

[o 196] ^ft® (002) mmxmit, (002) 

E# ffix * )l¥ - WS £ % -j r C C £ £ ^"T 6 ©r- & 
5. C e 0 NW©ai* (0 0 2) (gi^^+'-ffiiCfc 
oT«btl5CiB. f&S$l&# [110] 

[0 19 7] c©J:5Cc. ^ffifi^ASntl^C 
£». C e 0 NW*ifflfSK^T**C4*fittL. C 30 

[0 1 9 8 ] Ce o NW«^c«4 J tC*jCir4>^j4 5 0°C 

fc. C e o NW^ar^teSnXLT^LT. 
£"tS^XH©B5&c J: £@Eg©±##RlfS-e # £ „ 
[ 0 1 9 9 ] 0 1 3 iCCe o NW©$fc*g©®jamH#!S: 

C e o NW©5tSB, «£,^£Wr?& £©■*?. 
fi)K^©»6*ttJM*»o«!MK^o-^i O 40 

£:£#-?#£„ 
[o 2 o o ] tLboj^ic. Ce o nw». %$>xmn 
%mm&%m#')v-$mitMm-cihz. c. . 

NW©<&£t6-f. Ce o ©'J^^-^BC, o NW 
[0 20 1 ] USSffH 

si 4syi 5(C7K-rj:^(cbr. c 8 0 -t-so-ix* 
i/fcc, o ©•?-/*#-«. m&zffimztttcffimictj: so 



2003-1600 

oTl»S&**.i&*i. t^^(C^-r-5C£3!)i^3 
ft*. C©WCtt. ffltf^S-ttTcCe o ■Ja*-© 

[ 0 2 0 2 ] ISfDCe o rJUil^Sit-f V7'PfcVl>T 

[ 0 2 0 3 ] *§JH£ LT. 014 {CtkTJ: Me, itS5 
30nm©C, 0 l-s^iZX- (C B o NW) 
¥S2 9 umT-mi$£B&»imT-abZ>. 0 l 5 K 

KN-r*c:£fc< t »>c e o Nwtc^n-So 

[0204] |gjffifl]5 

01 6~2 ofc^-r^^cctr. Ce o Ri>*C7 0 ^ 

r^x>S?&£^l,fc^£>&^:3>K£g (PZ 
T) vOKDcftC-f-^S ^P>D--< , X(Dii:S?:Wr-5C 

e o O 1 )^*- (Ce o t/ 1 )^*-, Ce o N 

W) #£j$UT^£t ££jl!±lLT(,>.5> (K.Miyazawa e 
t al., J.Am.Ceram.Soc. , 84[12] (2001) 30371) 0 
[0205] $6(C, C, oOhto^ffii-fV 

ftWVrtUm) (Ct-p-C. Ce o NWWPtTCS •&<:££ 
jti±JLTt,>5 (K.Miyazawa et al . , 3 .Mater. Res. ,17 
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